A best evidence topic in cardiac surgery was written according to a structured protocol. The question addressed was whether the of vegetations in endocarditis is an indication for surgery. Altogether, 102 papers were found using the reported search; 16 papers were identified that provided the best evidence to answer the question. The authors, journal, date, country of publication, patient group, study type, relevant outcomes and results were tabulated. The vegetation size was classified into small (<5 mm), medium (5-9 mm), or large (≥10 mm) using echocardiography and a vegetation size of ≥10 mm was a predictor of embolic events and increased mortality in most of the studies with left-sided infective endocarditis. For large vegetations-that commonly resulted from the failure of antibiotics to decrease the vegetation size during 4-8 weeks' therapy-and complications such as perivalvular abscess formation, valvular destruction and persistent pyrexia necessitated surgical intervention. In a multicentre prospective cohort study of 384 consecutive patients with infective endocarditis, it was observed that a vegetation size of >10 mm and severe vegetation mobility were predictors of new embolic events. Equally, a meta-analysis showed that the echocardiographic detection of a vegetation size of ≥10 mm in patients with left-sided infective endocarditis posed significantly increased risk of embolic events. In another prospective cohort study of 211 patients, it was observed that there was an increased risk of embolization with vegetations of ≥10 mm. In similarly another study of 178 consecutive patients with infective endodarditis assessed by echocardiographic study, it was found out that there was a significantly higher incidence of embolism with a vegetation size >10 mm (60%, P<0.001). When using the area of the vegetation, a vegetation size of >1.8 cm 2 predicted the development of a complication. Assuming that the vegetation was a sphere, the calculated diameter will be 8 mm when using 4Ωr 2 for the area. However, for right-sided infection endocarditis, a vegetation size of >20 mm was associated with a higher mortality when compared with a vegetation size of ≤20 mm. There is strong evidence to suggest that a vegetation size of ≥10 mm especially for left-sided infective endocarditis is an indication for surgery.
INTRODUCTION
A best evidence topic was constructed according to a structured protocol. This protocol is fully described in the journal Interactive CardioVascular and Thoracic Surgery [1] . 
THREE-PART QUESTION

CLINICAL SCENARIOS
You are seeing a 67-year old diabetic patient with endocarditis. He has mild mitral regurgitation but the vegetation is 1.20 mm in size on the echo. He has undergone a week of antibiotic treatment and seems quite stable. He has suffered no embolic episodes but the cardiologists feel that the vegetation should be removed. The patient would rather see if it shrinks with further antibiotic treatment and asks if this would be safe.
SEARCH STRATEGY
The literature search was carried out using the U.S. National Library of Medicine's MEDLINE ® database, scrutinizing a period from 1966 to March 2012, inclusive, using the PubMed interface. The search parameters were: (vegetation [ 
SEARCH OUTCOME
One hundred and two papers were found using the reported search. From these, 16 papers were identified that provided the best evidence to answer the question. The results are tabulated in Table 1 .
RESULT
Rohmann et al. [2] retrospectively reviewed 281 patients with clinically suspected infective endocarditis (IE) and by multivariate analysis showed that the risk factors for subsequent embolism and in-hospital fatality was with a vegetation size (VS) of >10 mm. The study by Vilacosta et al. [3] , of 211 cohort patients who were prospectively recruited, observed increased risk of embolization with increasing VS and that a VS of ≥10 mm had a higher incidence of embolism (P = 0.04), even at follow-up.
Mugge et al. [4] reviewed 105 patients with IE and observed that patients with a VS of >10 mm had a significantly higher incidence of embolic events than those with a VS ≤10 mm (22/47 vs 11/58; P < 0.01).
Hecht et al. [5] retrospectively surveyed 121 patients with right-sided infective endocarditis (RSIE). VS >20 mm was associated with a higher mortality when compared with VS of ≤20 mm (33 vs 1.3%, P <0.001).
Thuny et al. [6] , from their multicentre study of 384 consecutive patients with IE, showed that VS >10 mm and severe vegetation mobility were predictors of embolic events and that VS >15 mm was a predictor of 1-year mortality.
Robbins et al. [7] evaluated the prognosis of a predetermined VS in 21 patients with RSIE. The patients with VS of <10 mm required no surgery, while patients with VS ≥10 mm required surgery (P < 0.05). Furthermore, a VS of <10 mm corresponded to patients who responded to medical therapy, and a VS of ≥10 mm to those with lower response rate to such treatment.
Nunes et al. [8] prospectively analysed the data of 62 patients with IE. On multivariate analysis, a VS of >13 mm remained the only independent predictor of in-hospital mortality (hazard ratio 1.05 per mm; 95% CI 1.003-1.110; P = 0.038).
In Martin-Davila et al. [9] on review of 493 patients with RSIE, by univariate analysis, it was found that a VS >20 mm and a fungal aetiology were associated with in-hospital mortality and, by multivariate analysis, that a VS <20 mm was also associated with increased mortality (P = 0.014; OR 10.2; 95% CI 1.6-78.0).
Wong et al. [10] reviewed 34 patients with clinical IE, classifying vegetations into small (<5 mm), medium (5-9 mm), or large (≥10 mm), with large VS having a higher incidence of surgical intervention (44 v 0%).
In Tischler et al. [11] , meta-analysis revealed that the pooled odds ratio for increased risk of systemic embolization was in presence of a VS >10 mm (10 studies, 738 patients). The analysis supported the hypothesis that left-sided VS of >10 mm posed a significantly increased risk of embolic events.
Goldman et al. [12] identified 74 high-risk patients with IE and showed that a VS of >1.8 cm 2 was 100% specific but only 30% sensitive for predicting the development of a complication and that 77% of patients requiring surgery were predicted as having larger VS, amongst other conditions. Rohmann et al. [13] evaluated 83 patients with IE dividing them into group A; patients with constant or increasing VS (8.2 ± 1.5 to 11.2 mm, P < 0.05) during the 4-8 weeks of antimicrobial therapy, while group B were patients with decreasing VS (8.3 ± 0.8 to 4.9 ± 0.8 mm, P < 0.05). The incidence of complications after diagnosis and onset of therapy was higher in group A than in group B.
Di Salvo et al. [14] assessed 178 consecutive patients with IE and found out a significantly higher incidence of embolism with VS <10 mm (60%, P < 0.001) and in patients with mobile vegetations (62%, P < 0.001). Also, on multivariate analysis, the only predictors of embolism were VS (P = 0.03) and mobility (P = 0.01).Early surgery was indicated in patients with VS >15 mm and high mobility, irrespective of other parameters.
Rohmann et al. [15] evaluated the effect of different kinds of antibiotic regimes on VS in 183 patients with IE, observing that embolic events were more common in patients with VS >10 mm. Also, the highest complication rate was observed when VS significantly increased during the antibiotic treatment.
Heinle et al. [16] reviewed the echocardiograms of 41 patients with IE, made independently by four echocardiographers who were blinded to the clinical data with respect to the VS, as well as other parameters. VS >10 mm were associated with a 50% incidence of embolic events, compared with a 42% incidence of embolism in patients with vegetations measuring ≤10 mm.
Leitman et al. [17] identified 146 patients with IE and observed that older patients with large vegetations had significantly increased risk of mortality 38% (P < 0.05). The strongest independent predictor of mortality amongst other factors was large vegetations (43%; P = 0.01).
CLINICAL BOTTOM LINE
The studies showed that the risk for embolic events and mortality increased with VS of 10 mm or more for LSIE and 20 mm or more for RSIE and the vegetations of those respective sizes were indications for surgery (44% vs 0%). This was also stated in the recent European guidelines on the prevention, diagnosis, and treatment of infective endocarditis [18] .
